The floating zone technique is a well-established single crystal growth method in materials research, able to produce volumetrically large specimens with extremely high purities. However, traditional furnace designs have relied on heating from highpowered bulb sources in combination with parabolic mirrors, and hence are constrained to transparent growth chambers with large solid angles of optical access.
I. INTRODUCTION
The availability of pristine single crystals is essential to the discovery of new physical phenomena in condensed matter physics. Fig. 4 (a) .
A stable melt zone was attained using between 160-165 W. We note here that Al 2 O 3 powder in high purity (5N) form can only 6 ).
Crystal growth was performed at 5 mm/hr for a total of 6 hours, with feed and seed shafts counter-rotating at 7 rpm and 6 rpm respectively. Convection is significant at these elevated pressures, with turbulent flow impacting optical inspection of the melt (see 
C. Demonstration of Zone Stability
In order to demonstrate the stability of the molten zone using laser-based heating in a high pressure environment, an oxide with a low viscosity melt, GdTiO 3 , was grown. GdTiO 3 , a collinear ferrimagnet,
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is on the border of the ferromagneticantiferromagnetic transition in the rare earth titanate series (RTiO 3 ). High purity, stoichiometric crystals are challenging to grow in conventional mirror furnaces 11, 12 . This is due to the high density of the melt, which can overwhelm the surface tension and destabilize the molten zone 11 . In a conventional furnace, the molten zone tends to elongate over time, often leading to separation of the feed and grown crystal.
To grow this material, powder was initially synthesized based on the procedures detailed in earlier studies. Powders were mixed and then pressed at 3100 bar using a cold isostatic press. The The melt remained stable throughout the growth, and a large facet parallel to the (001)-axis is visible along the length of the crystal shown in Fig. 5 (b) . The phase purity of the sample was confirmed by powder x-ray diffraction measurements ( Fig. 8 (a)), which showed no Gd 2 Ti 2 O 7 or other impurities. Lattice parameters were refined using the FullProf package 14 (R p = 3.59%, Seed and feed rods were prepared using a conventional solid-state synthesis method 21 . 
Stoichiometric mixtures of Nd

E. Growth of Volatile Oxides
We also performed HP-LFZ growths testing the growth of a known volatile oxide, The composition of the sample was confirmed by powder XRD on a piece of the crushed crystal (Fig. 11) . XRD data refines to the expected structure for Li 2 CuO 2 albeit with a considerable degree of preferred orientation (R p = 8.45%, χ 2 = 12.3) and a small percentage (<1%) of an unknown impurity phase that appears to form predominantly at the crystal surface. Magnetization data are plotted in Fig. 11 (b) , and these data are consistent with previous reports of stoichiometric crystals 22 showing no low-temperature ferromagnetism and suggest a near ideal oxygen stoichiometry.
IV. SUMMARY
We have developed a high-pressure, laser- 
